Abstract The National Strategy for Suicide Prevention (2012) has set a goal to reduce suicides by 20 % within 5 years. Suicide rates are higher in older adults compared to most other age groups, and the majority of suicide completers have visited their primary care physician in the year before suicide. Primary care is an ideal setting to identify suicide risk and initiate mental health care. We review risk factors for late-life suicide; methods to assess for different levels of suicidality; and recent research developments regarding both effective assessment and management of suicide risk among older primary care patients. We highlight that broader scale screening of suicide risk may be considered in light of findings that suicidality can occur even in the absence of major risk factors like depression. We also highlight collaborative care models targeting suicide risk, and recent innovative interventions that aim to prevent the development of suicidal ideation and suicidal behavior.
Introduction
Roughly 1 % of Americans will die by suicide [1] . In both the U.S. and internationally, suicide rates are among the highest for older adults [2] [3] [4] . Older men account for considerably more suicide deaths than do older women [4] . The World Health Organization has estimated suicide rates among those aged 75 and to be 50/100,000 for men and 16/100,000 for women [5] .
The 2012 National Strategy for Suicide Prevention [6• •] has set as its goal to reduce suicides by 20 % within 5 years, and by 40 % within 10 years. The National Strategy identified four immediate priorities: integrate suicide prevention into health care policies; encourage transformation of health care systems to prevent suicide; change the way the public talks about suicide and suicide prevention; and improve quality of data on suicidal behaviors to develop increasingly effective prevention efforts.
A central premise of this article is that suicidality exists on a continuum, with different types or degrees of suicidal ideation representing different levels of risk for suicide. "Suicidal ideation" can range from passive death wishes, to active thoughts of committing suicide, to having a specific detailed suicidal plan with intention to carry out the plan. "Suicidal behavior" has been defined as self-injurious acts with the intent of ending one's life [7] , whether these are unsuccessful attempts or completed acts. Although suicidal ideation is a risk factor for completed suicide, thoughts of death can be common among older adults and can function as normative reflections on mortality [8] . Statements from an older adult that he or she has been thinking about death require further assessment to determine whether these thoughts are nonpathological and can be seen as normative from a developmental perspective, or whether they are pathological thoughts reflecting passive death wishes, active suicidal ideation, or an imminent intention to commit suicide. As we will discuss, each level of risk requires a different corresponding immediate response and may require a different ongoing management plan.
While suicide is a relatively rare event, primary care is an ideal setting to identify suicide risk and initiate some type of care for many reasons. Primary care physicians are the most likely providers to see older adults with mental health problems, including those experiencing suicidal ideation. Older adults with mental health problems rarely see mental health specialists but often do present to their physician, with whom they prefer to discuss mood and other aspects of their mental health [9] . Rates of suicidal ideation are also somewhat higher among older adults in primary care settings than in general community samples, with estimates ranging from 1 % to 10 % depending on the assessment method used [10] . Such ideation has been linked to a variety of poor medical outcomes, including poor health related quality of life [11] and completed suicide [8] . Moreover, suicide completers often visit their physician in the month before suicide. Of those dying by suicide, approximately 45 % will have seen their primary care provider within the month before their death, while only 20 % will have seen a mental health professional in that period [12] . A recent large representative longitudinal study found that 83 % of suicide victims received health care services in the year prior to death, and 50 % received services in the month prior [13••] . The most common services were primary care and medical specialty based, with women and individuals 65 and older more likely to make such a visit.
Because of these observations, physician guidelines developed by regulatory agencies and professional organizations recommend that physicians routinely screen for depressive symptoms. These guidelines recommend screening for suicide risk, however, only among patients who screen positive for depression or substance abuse [14, 15] . As we will describe below, however, recommendations concerning the specifics of when and whom to screen are up for debate.
In the remainder of this article, we review risk factors for suicide and highlight recent research in the area. We then describe standardized screening instruments and present recent research developments regarding effective assessment. We offer a practical guide for how to clinically assess different levels of suicidality among older adults. Finally, we discuss the management of suicide risk among primary care older adults and recent research in the area.
Risk Factors for Suicide and Suicidality
The majority of older adults who attempt or die by suicide suffer from depression [16] [17] [18] [19] . Depression alone, however, does not account for all cases of suicidal ideation or attempts. Other established risk factors for suicide in older adults include history of serious suicidal ideation [20•] , functional impairment [17] , stressful life events (such as loss of spouse) [21] , substance abuse [22] , and physical illness [19] . Among those with physical illnesses, risk of suicide is highest early in the course of treatment for serious medical illnesses such as end-stage renal disease and dialysis initiation [23] .
Recent publications have shown significant rates of suicidal ideation among patients with and without depressive disorder [24] . In analyses of 1226 older adult primary care participants in the PROSPECT study (Prevention of Suicide in Primary Care Elderly: Collaborative Trial), 29 % of patients with major depression and 11 % of those with minor depression endorsed a wish to die, while 7 % with no depression endorsed such a wish. From a public health perspective, a sizable proportion of patients exhibiting suicidal ideation in the primary care population will not meet criteria for a depressive disorder. This somewhat surprising finding calls further attention to the benefits of broader scale screening efforts.
Van Orden et al. [20•] similarly examined the characteristics of adults aged 85 and older who reported death ideation in a population-based study in Sweden. Using latent class analysis, they found two distinct groups: those who also reported high levels of depression and anxiety, and those without such distress but who reported histories of active suicidal ideation. Recent studies have also found a high prevalence of suicidal ideation in mental health conditions other than depression. Using data from a large RCT of mixed-age primary care patients with anxiety disorders (mean age=43.5), Bomyea and colleagues found that 26 % endorsed passive suicidal ideation in the past month, and 16 % had specific thoughts about suicide [25] . Additionally in a large cross-sectional study of mixed-age primary care patients with somatoform disorders (mean age=45.5), 23.9 % reported active suicidal ideation during the previous 6 months and 17.6 % reported a lifetime history of suicide attempt [26] .
Other recent findings have identified additional risk factors for suicidal ideation and suicide, though all require replication in other samples. In a cross-sectional study of 816 veterans at four VA sites, Magruder and colleagues found that those who were unemployed because of disability or who served in a warzone were most likely to report suicidal ideation [27] . In a large primary care sample of older adults in Australia [28] , Almeida and colleagues found independent associations between suicidal ideation and smoking, living alone, limited social support, not practicing religion, and use of antidepressants; and in a secondary analysis of older primary care patients, those living in census tracts in the lowest quartile of family income for the area were almost five times more likely to report recurrent thoughts of death or recurrent suicidal ideation than those from the highest income tracts [29] . Similarly, in the PROSPECT study both depression severity and rates of suicidal ideation were significantly greater in those with annual incomes below $20,000 and those reporting financial strain [30] . These studies point to the role of chronic social and economic inequalities on suicidal ideation [31] . Personality traits may also have a role; in a mixed-age sample of primary care patients, optimism/pessimism was a significant predictor of suicidal behavior in adults independent of depression symptoms [32] .
Taken together, these findings indicate that while depression is a major risk factor for suicidality, suicidal ideation can also be present among non-depressed individuals. Research is warranted on suicide prevention interventions that target this group of older, non-depressed primary care patients [24] . Suicide prevention strategies should thus extend beyond the treatment of those with mood disorders to specifically target other modifiable suicide risk factors, such as low social support [28] .
Assessing Suicidality in Primary Care
In this section, we focus specifically on the screening and assessment of suicidal ideation, with recognition that determination of suicide risk should also incorporate consideration of other risk factors as identified in the previous section. Screening for suicidal ideation may be most appropriate in populations with these known risk factors. As noted above, broader scale screening may also be considered in light of findings that suicidality can occur even in the absence of major risk factors like depression. Decisions on how often, and who to screen should consider the primary care population and resources available for such screening. The U.S. Preventive Services Task Force emphasizes the importance of access to appropriate mental health treatment following screening [14] , and many have urged that these systems integrate more intensive mental health services [33] (see the following section on "Management of Suicidality in Primary Care").
Assessment of suicidality can be initiated via clinical interview or via structured screening instruments such as the Patient Health Questionnaire (PHQ) [34] , one of the most commonly used measures of depression symptoms in the primary care sector. The PHQ inquires about how often depression symptoms have bothered the patient in the last two weeks, with response options of "Not at all," "Several days," "More than half the days," and "Nearly every day." The first two items ("little interest or pleasure in doing things" and "feeling down, depressed or hopeless") constitute the PHQ-2 and are often used as an initial screen for major depression. Many primary care practices use a two-stage process in which a positive screen on the PHQ-2 necessitates follow up with the remaining seven items of the PHQ-9. These items tap other symptoms of depression (e.g., low energy, sleep), while item 9 inquires about "thoughts that you would be better off dead, or of hurting yourself in some way." While a two-stage approach is efficient for identifying depression, it may miss a significant number of older adults who experience suicide ideation in the absence of depression. The PHQ-2 and PHQ-9 have been well-validated in the U.S. [34] , and recent psychometric studies have been conducted internationally [35, 36•, 37, 38] .
Recent Research in Assessment of Suicidal Ideation
A number of recent studies have examined the predictive value and utility of the PHQ for identifying suicidal ideation. For example, Pratt and Brody [39• ] investigated the optimal cutoff on the PHQ-2 for identifying mixed-age communitydwelling individuals with any level of suicidal ideation, specifically a positive endorsement of PHQ-9 item 9. While a score of 3 or higher on the PHQ-2 has been recommended to indicate a positive screen for major depression [40] , using this cutoff failed to identify half of individuals with suicidal ideation. Lowering the cutoff to 2 identified 76 % of individuals with suicidal ideation. Restricting the sample to patients 60 and older, a cutoff of 2 identified 68 % of such individuals.
Inagaki et al. [36•] similarly examined the ability of the PHQ-2 to identify suicidal ideation in mixed-age (mean age= 73) primary care patients in Japan. Among 54 (11.3 %) patients endorsing suicidal ideation on item 9, only 40 % screened positive for depression on the PHQ-2. The authors also examined the validity of the 9th item of the PHQ-9 in detecting suicidal ideation using semi-structured clinical interviews. They found that positive responses on item 9 yielded a sensitivity of 0.70 and specificity of 0.97, providing support for this item's ability to accurately detect clinician-judged suicidal ideation. Taking the results of the Inagaki et al. and Pratt and Brody studies together, a sizable proportion of patients with suicidal ideation will not be identified unless a suicide-specific measure such as item 9 of the PHQ-9 is used. These findings are consistent with calls for broader-scale suicide risk screening even among individuals without psychiatric disorder.
Other research regarding assessment of suicidal ideation in primary care has investigated use of novel technologies that support routine screening for suicidal ideation. Lawrence et al. [41] implemented routine, patient-administered suicidal ideation screening using touch screen computerized technology in an HIV primary care setting (mean age=44). Patients who reported experiencing suicidal ideation "nearly every day" on PHQ-9 item 9 were considered to be at highest risk, triggering automatic notification to a response team who performed more detailed suicide risk assessments. Results indicated that 170 patients in the sample (14 %) endorsed item 9 positively, with 33 (3 %) endorsing such thoughts "nearly every day." Following further assessment by the response team of those flagged as highest risk, interventions ranged from immediate emergency department referral to facilitating appointments with mental health providers. This study supports use of self-report computerized screening as an accurate method to screen for suicidal ideation, and it demonstrated successful implementation of an automated system flagging those in greatest need of further evaluation to determine level of risk and need for further intervention. While targeting a mixed-age sample of HIV primary care patients, this work points to promising strategies for further development and study among older adults.
Recent studies have also examined the utility of other measures to assess suicidality in primary care. The Columbia-Suicide Severity Rating Scale consists of 18 items and has been shown to predict suicide attempts in suicidal and non-suicidal individuals [7] . Dube et al. developed a brief 4-item measure to assess potential suicide risk, in consideration of competing demands in medical practice that may hinder use of longer scales [42] . For patients who endorse thoughts of self-harm, the "P4 Screener" inquires about past suicide attempts, presence of a current suicide plan, probability of completing suicide, and preventive factors. Based on responses, patients can be classified as minimal, lower, or higher risk for suicide. The authors found that rates of suicidal ideation were comparable to those found in other studies (about 17 %), and that the measure was easily utilized by providers.
In a study of older adult primary care patients, Heisel and colleagues found both the 15-item Geriatric Depression Scale (GDS) and a five-item subset of GDS questions were sensitive and specific in identifying patients judged to be suicidal via semi-structured clinical interview [43] . These results are intriguing because the five-item subset did not include items directly assessing suicidal ideation, but related symptoms like hopelessness, worthlessness, and feeling life is empty. The authors posit that older adults with suicidal ideation might be more comfortable disclosing these related symptoms to physicians.
How to Assess for Suicidal Ideation: A Practical Guide
In addition to the importance of conceptualizing suicidal ideation as a spectrum, another premise of this article is that directly inquiring about presence and severity of suicidal ideation is crucial in order to make clinical judgments. Patients do not always freely volunteer suicidal thoughts, or the degree of these thoughts, nor can one make determinations by simply observing the patient's affect and behavior. Asking about thoughts of death or suicide has not been linked to increased risk of making an attempt. Rather this inquiry can increase patient-physician trust and can set the stage for the initiation of effective treatment.
If a standardized screen (e.g., item 9 of the PHQ-9) is used, we recommend that positive screens be followed up with a clinical interview to determine which area patients fall in the spectrum of suicidality. The first clinical decision to make is whether thoughts of death are present, and if so, whether they represent non-pathological thoughts that are normative from a developmental perspective or indicate some level of suicidal ideation. As Szanto et al. [44] highlight, greater attention is needed for research on assessment strategies that attempt to differentiate "normal" thoughts of death from pathological ones.
We recommend that a clinical interview follow a structured format as presented in Table 1 (as reproduced from our previous paper [45] ). This interview consists of a hierarchical set of questions to identify level of suicide risk. For example, if an individual responds positively to "thoughts that you would be better off dead," the physician notes that at minimum passive suicidal ideation is present. To determine the presence of active ideation, he/she should clarify by asking "Have you had any thoughts about hurting yourself or suicide in the past couple of weeks?" A positive response to this inquiry necessitates continuing with additional questions to determine type of method, frequency and persistence of thoughts, life stress, presence of detailed plan, intention to commit suicide, reasons for living, and degree of impulse control. This type of inquiry will assist the physician in reaching a clinical judgment about immediacy of suicide risk and the necessity of emergency services.
We present a visual tool in Fig. 1 (as reproduced from our previous paper [45] ), that places individuals at different risk levels depending on their responses to the structured inquiry. Based on risk level, corresponding action plans are recommended (copies available at www.mentalhealthtrainingnetwork.org).
Management of Suicidality in Primary Care

Recent Research in Management of Suicidal Ideation
A great deal of work has been done to develop and evaluate the impact of primary care-based interventions to identify and manage late life depression, a major risk factor for suicide risk [46•] . Both the PROSPECT and IMPACT studies have focused on older adult primary care patients and are based on the collaborative model of care in which guideline-based care is provided by physicians with the support of a nurse, social worker, or psychologist depression care manager. The care manager serves as a liaison between patients and physicians and monitors symptoms, side effects, and treatment adherence and communicates this information to the physician, in addition to the need for more intensive psychiatric services. In PROSPECT and IMPACT, the care manager also offered brief evidence-based psychotherapy for those patients preferring this approach (i.e., Interpersonal Psychotherapy for PROSPECT and Problem Solving Treatment for IMPACT).
Both interventions have shown promising results in reducing not only depressive symptoms but the presence of suicidal ideation [47, 48] . For example, the PROSPECT study examined a sample of 599 adults aged 60 and above with major or minor depression from 20 diverse primary care practices and found that rates of overall suicidal ideation declined more in intervention (12.8 % decrease) than in usual care patients (3.0 % decrease) by 4 months [47] ; and by 24 months, there was a 2.2 times greater decline in rates of suicidal ideation in intervention (18.3 % decrease) compared to usual care patients (8.3 % decrease).
Longer-term follow up of patients in the PROSPECT study over the course of 5 years has demonstrated an association of suicidal ideation with all-cause mortality [24] . Among patients in practices assigned to Usual Care, expressing a wish •Has a specific detailed plan and/or current intention to harm self (eg, "I'm planning to take all my pain medication tomorrow morning"), or does not have reasons for living or good impulse control (eg, "I may not be able to stop myself from doing this").
•Has considered a method to harm self (eg, "I've thought about taking all my pills, but I would never do it").
•Does not report a specific detailed plan or current intention to harm self.
•Demonstrates reasons for living and good impulse control.
•Thoughts that life is not worth living or that would be better off dead (eg, "I pray that God will take me soon").
•Has not thought about harming self.
•Normal focus on end of life issues due to advanced age or severe medical illness.
•May have occasional thoughts about own mortality.
•Does not feel that would be better off dead. to die was associated with an increased risk of mortality across depressive status (i.e., major, minor, or no depression). In intervention practices, this association was greater among the no depression compared to major depression group. These findings suggest that expressing a wish to die may be clinically significant and important to assess even in patients without depressive or other psychiatric disorder. The association of a wish to die and mortality was not observed among depressed patients in practices that implemented the PROSPECT intervention, highlighting the further downstream benefits of such an intervention. The IMPACT intervention also included suicidal ideation as an outcome and demonstrated significant reductions in such ideation in comparison to Usual Care. Using a sample of 1801 adults aged 60 and above from 18 diverse primary care clinics, intervention subjects had significantly lower rates of suicidal ideation than controls at 6 months (7.5 % vs. 12.1 %) and 12 months post-enrollment (9.8 % vs. 15.5 %). Differences persisted after the intervention ended at 12 months, with lower rates of suicidal ideation at 18 months (8.0 % vs. 13.3 %) and 24 months (10.1 % vs. 13.9 %) [48] .
In another vein, Van Orden et al. [49•] have designed and are currently testing a peer companionship intervention called The Senior Connection that aims to prevent the development of suicidal ideation among at-risk older adults. Primary care patients who report a low sense of belongingness or feeling like a burden on others are linked to community-based aging service settings in which the peer-led intervention is provided. The Senior Connection is grounded in the Interpersonal Theory of suicide which proposes that social disconnectedness brings about the desire for suicide. The intervention involves companionship and supportive interpersonal interactions provided by an older adult peer volunteer; the authors posit that this intervention will lead to increased social connectedness and thereby reduced suicidal ideation and other risk factors for suicide. An innovative element of this program is the linkage of primary care patients to community-based social service settings, in which volunteer-based services are often embedded. The intervention's focus on bolstering social connectedness is also consistent with approaches recommended by the National Strategy for Suicide Prevention, and represents a promising attempt to intervene early in path toward preventing the development of suicidal ideation and suicidal behavior.
Other innovative work conducted by Stanley and Brown [50] has targeted suicidal patients seen in emergency departments in an effort to prevent future suicidal crises. Their brief safety planning intervention consists of helping patients develop a written list of coping strategies and informal and formal supports for patients to use in preventing suicidal crises. Of note, this type of safety planning goes beyond simple "no suicide contracts," which have not been shown to be effective in preventing suicide, by formulating a plan for how patients should respond when feeling suicidal. The specific elements of the plan include helping patients recognize warning signs of a suicide crisis; employing internal coping strategies; using social support for distraction or for more direct assistance; contacting mental health professionals; and restricting access to lethal means. We present this safety planning intervention here as we believe a brief psychosocial intervention of this type may also have merit for suicidal patients once discharged back to primary care.
How to Respond to Suicidal Ideation: A Practical Guide
We offer several suggestions for how primary care physicians may assess and manage suicidality in older patients. As depicted in our visual tool (Fig. 1) , response and ongoing management of individuals with suicidal ideation depends on the assessment of risk level.
We have recommended [45] that individuals who endorse passive suicidal ideation require further evaluation to determine the presence of depression and other psychiatric disorders. While definitive data do not exist on when this evaluation should be conducted, we suggest that patients with passive suicide ideation be evaluated within a week. We also recommend that these patients be seen more frequently by the primary care physician and their level of suicide risk assessed at each office visit, particularly when an antidepressant has been initiated or its dosage changed.
Patients endorsing active suicide ideation even when lacking a specific plan or intention require immediate, same-day evaluation. Primary care clinicians may directly treat patients with active suicide ideation, or refer them to specialty mental health practitioners. Patients with active suicide ideation should be seen more frequently by the primary care clinician, and their level of suicide risk should be assessed at each office visit.
Patients endorsing a specific plan or intention to harm themselves require immediate psychiatric evaluation for safety at an emergency room. Following emergency room evaluation and possible inpatient hospitalization, these patients should be referred to a mental health specialist for ongoing treatment.
Conclusions
Suicidal ideation in older primary care patients exists on a continuum, with varying levels of suicidal ideation requiring different types of interventions from primary care providers. The use of evidence-based screens and structured clinical interviews can help physicians accurately identify cases. Guidelines for addressing each level of suicidal ideation may assist primary care physicians in making appropriate treatment and referral decisions.
Screening efforts require further study, particularly the utility and cost-effectiveness of focusing screening on those with known risk factors versus screening all older adults in primary care. Broader scale screening would capture cases of suicidality among those without known risk factors, but may create additional time and cost burdens on clinicians and practices.
Several intervention approaches, including collaborative care models, show evidence of efficacy in reducing suicidality in older adults. Future studies are needed to identify the most effective strategies to broadly disseminate and implement these approaches. Research is also needed to identify mediators and moderators of such interventions in order to understand mechanisms of action, and for which older adult subpopulations they are most effective.
In addition to these recommendations, the National Action Alliance for Suicide Prevention's Research Prioritization Task Force [51••] has identified other promising research areas such as: understanding when and how individuals transition from low-risk to high-risk states; testing new technologies for predicting level of risk and intervention response; documenting the impact of quality improvement efforts in health care systems; and testing interventions to reduce risk factors for suicide.
Primary care offers ample opportunities to reach older adults experiencing suicidality. With greater research and clinical attention to screening and treatment for suicidality in these settings, high rates of suicidal ideation and behavior among older adults and associated poor health outcomes can be reduced.
